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(57)Abstract 

PURPOSE: To remarkably improve solderability of I/O 
terminals of a semiconductor chip, adhesion to a board, 
and bonding quality, directly mount a semiconductor chip 
on the board by wireless bonding without forming solder 
bumps, and in particular, mount a semiconductor chip on 
a board with high adhesion in a repair process. 
CONSTITUTION: The I/O terminal of a semiconductor 
chip is constituted of a base material metal layer 2 like 
aluminum, and a nickel alloy thin layer 3 and a noble 
metal thin layer 4 which are laminated in order on the 
layer 2. As the nickel alloy thin layer 3, an alloy layer 
wherein Ni is used as the main component, and at least 
one kind out of Cu, Mn, Mg, Cr Si, W, Au, Ti and V is 
contained is formed by electroless plating. After the 
nickel alloy thin layer 3 and the noble metal thin layer 4 
are laminated on the base material metal layer 2 of the 
I/O terminal, the interfacial adhesion of layers is 
improved by heat treatment 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this 
translation. 

1. This document has been translated by 
computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be 
translated. 

3.1n the drawings, any words are not 
translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The semiconductor chip which 
an input/output terminal consists of 
nickel alloy thin layer and the 
noble -metals thin layer by which the 
laminating was carried out one by one to 
the base material metal layer on it, and 
this nickel alloy thin layer uses nickel as 
a principal component, and is 
characterized by consisting of an alloy 
containing at least one sort of Cu, Mn, Mg, 
Cr, Si, W,Au, Ti, andV. 
[Claim 2] The semiconductor chip 
according to claim 1 with which nickel 
alloy thin layer consists of an alloy which 
contains at least one sort of P, B, Sn, and 
Pb further. 

[Claim 3] The semiconductor chip 
according to claim 1 or 2 with which a 
base material metal layer consists of an 
aluminum system metal. 
[Claim 4] The semiconductor chip 
according to claim 1 to 3 to which surface 
preparation of the front face of a base 
material metal layer is carried out in the 
palladium water solution. 



[Claim 5] The semiconductor chip 
according to claim 1 to 4 with which a 
noble-metals thin layer consists of Au, Pt, 
Pd, Pd-Pb-P, PdPbB, PdPbln, 
Pd-Pb-Sn-P, PdPbSn-B, PdSnP, 
PdSn-B, PdSnln, nickelPd, 

PdnickelSn, PdPblnP, or 

Pd-Pb-Sn-In-P 

[Claim 6] On the base material metal 
layer which constitutes the input/output 
terminal of a semiconductor chip, by the 
electroless deposition method Use nickel 
as a principal component and the nickel 
alloy thin layer containing at least one 
sort of Cu, Mn, Mg, Cr, Si, W, Au, Ti, and 
V is formed. Furthermore, the formation 
approach of the terminal of the 
semiconductor chip according to claim 1 
to 5 which forms a noble metals thin 
layer by the electroless deposition method 
on the nickel alloy thin layer, and is 
characterized by heat-treating. 
[Claim 7] The formation approach 
according to claim 6 which forms a nickel 
alloy thin layer by the electroless 
deposition method on it after carrying out 
surface treatment of the front face of a 
base material metal layer in a palladium 
water solution. 

[Claim 8] The formation approach 
according to claim 7 which carries out 
surface treatment of the front face of a 
base material metal layer in a palladium 
water solution after washing with an 
etching reagent. 

[Claim 9] The junction approach of the 
semiconductor chip characterized by 
joining both by heating the electrode pad 
of a wiring substrate and superposition 
which should carry this semiconductor 
chip for the input/output terminal of a 
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semiconductor chip according to claim 1 
to 5, and its overlapping part. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention 
relates to the semiconductor chip which 
has the input/output terminal which 
raised the adhesion to a substrate, and 
bonding nature. Moreover, this invention 
relates to the formation approach of the 
terminal of such a semiconductor chip, 
and the junction approach with the 
electrode pad of a wiring substrate. 
[0002] 

[Description of the Prior Art] Although 
the wireless-bonding methods, such as 
the wire-bonding method, and the golden 
bump method and the solder bump 
method, are conventionally adopted as an 
approach of mounting a semiconductor 
chip in a substrate, especially, in recent 
years, with high-density-assembly-izing 
of a semiconductor device, the 
component- side product of a 
semiconductor chip can be reduced on the 
occasion of manufacture of MCM 
(Multi-Chip Module), and the activity of 
the advantageous solder bump method is 
increasing also in respect of mounting 
cost. 

[0003] By the way, generally the 
input/output terminal of a semiconductor 
chip consists of aluminum system metals, 
such as aluminum or an aluminum alloy 



However, since an aluminum system 
metal has low soldering nature, even if it 
forms a direct solder bump in the 
aluminum system metal which 
constitutes the input/output terminal of a 
semiconductor chip and mounts her in a 
substrate, it cannot fully raise the 
adhesive property or bonding nature to a 
substrate. Moreover, the corrosion 
resistance of the terminal which consists 
only of an aluminum system metal is also 
low. Therefore, the approach of forming a 
direct solder bump in the terminal which 
consists of an aluminum system metal is 
not suitable for manufacture of MCM. 
[0004] Then, forming barrier metal, such 
as nickel, copper, and chromium, with a 
vaccum method, and, forming a dozens of 
micrometers solder bump with a vaccum 
method subsequently to a it top on an 
input/output terminal, first, as the 
formation approach of the solder bump to 
the input/output terminal which consists 
of an aluminum system metal, is made. 
[0005] 

[Problem(s) to be Solved by the 
Invention] However, since the large-scale 
manufacturing facility was essentially 
needed and productivity also became low 
in order to form a solder bump in the 
input/output terminal of a semiconductor 
chip with a vaccum method further after 
forming barrier metal with a vaccum 
method, there was a problem that 
mounting cost became high as a result. 
Moreover, there was also a problem that 
it became difficult to secure the junction 
dependability when a bump's height 
direction tending to become an 
ununiformity when two or more bumps 
are formed, therefore connecting two or 
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more bumps simultaneously about all 
bumps. 

[0006] Furthermore, when a 
semiconductor chip was direct joined to a 
substrate using the conventional solder 
biunp, there was also a problem that poor 
junction may arise between the 
input/output terminal of a semiconductor 
chip and a solder bump with the stress of 
solder. 

[0007] Moreover, although the repair 
(restoration) process of removing LSI 
generally joined once by the time it faced 
mounting LSI in a substrate as a 
semiconductor chip and resulted in that 
final mounting, and joining again was 
included, in the semiconductor chip in 
which the conventional solder bump was 
formed, there was a problem that 
adhesion with the substrate after this 
repair process was inadequate, and a 
faulty connection arose by this. 
[0008] without this invention tends to 
solve the technical problem of the above 
conventional techniques, and raises 
greatly the soldering nature of the 
input/output terminal of a semiconductor 
chip, the adhesion over a substrate, and 
bonding nature and it forms a solder 
bump -- a semiconductor chip a 
substrate - wireless bonding ■- direct - 
junction dependability - it enables it to 
mount highly, and the adhesion of the 
semiconductor chip in a repair process is 
raised, and it aims at the ability to be 
made to carry out to a substrate at low 
cost high density assembly of the 
semiconductor chip by that cause. 
[0009] 

[Means for Solving the Problem] this 
invention person for the input/output 



terminal of a semiconductor chip, 
especially the terminal which consists of 
an aluminum system metal A specific 
nickel alloy thin layer is first formed by 
an electroless deposition method etc. next 
When a noble-metals thin layer is formed 
by an electroless deposition method etc. 
on the nickel alloy thin layer, the 
soldering nature of a terminal, The 
adhesion and bonding nature to a 
substrate, and corrosion resistance 
improve by leaps and bounds, and 
junction dependability also increases 
greatly, and it came to complete a header 
and this invention for the ability of the 
above-mentioned object to be attained. 
[0010] That is, an input/output terminal 
consists of nickel alloy thin layer and the 
noble -metals thin layer by which the 
laminating was carried out one by one to 
the base material metal layer on it, this 
nickel alloy thin layer uses nickel as a 
principal component, and this invention 
offers the semiconductor chip 
characterized by consisting of an alloy 
containing at least one sort of Cu, Mn, Mg, 
Cr, Si, W, Au, Ti, and V. 
[0011] This invention as the formation 
approach of the input/output terminal of 
such a semiconductor chip on the base 
material metal layer which constitutes 
the input/output terminal of a 
semiconductor chip moreover, by the 
electroless deposition method nickel is 
used as a principal component, the nickel 
alloy thin layer containing at least one 
sort of Cu, Mn, Mg, Cr, Si, W, Au, Ti, and 
V is formed, and the approach which 
forms a noble -metals thin layer by the 
electroless deposition method on the 
nickel alloy thin layer, and is 
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characterized by heat-treating is offered 
further. 

[0012] Moreover, the approach of joining 
both is offered by heating the electrode 
pad of a wiring substrate and 
superposition which should mount this 
semiconductor chip for the input/output 
terminal of a semiconductor chip, and its 
overlapping part as an approach of 
mounting the semiconductor chip which 
has such an input/output terminal in a 
substrate. 

[0013] Hereafter, this invention is 
explained to a detail. 

[0014] The semiconductor chip of this 
invention is characterized by carrying out 
the laminating of the nickel alloy thin 
layer 3 and the noble -metals thin layer 4 
one by one on the base material metal 
layer 2 which constitutes the 
input/output terminal of the silicon 
substrate 1 of a semiconductor chip, as 
shown in drawing 1 . Here, the 
passivation layer 5 is formed in the side 
face of the base material metal layer 2. 
[0015] As a base material metal layer 2 
which constitutes an input/output 
terminal, aluminum system metals, such 
as aluminum currently conventionally 
used as a terminal ingredient of a 
semiconductor chip or an aluminum alloy, 
can be used preferably. 
[0016] In this invention, the nickel alloy 
thin layer 3 on the base material metal 
layer 2 uses nickel as a principal 
component, and is taken as the thin layer 
which consists of an alloy containing at 
least one sort of Cu, Mn, Mg, Cr, Si, W, Au, 
Ti, and V. This nickel alloy thin layer 3 
may be made to contain one or more sorts 
of other elements, such as P, B, Sn, and 



Pb, further. It is desirable to consider as 
thin layers, such as nickel-Cu-P and 
nickel-Mn-P, from the point of 
diffusibility especially. 
[0017] If the thin film of such a specific 
alloy content is formed and heat-treated 
on the occasion of formation of the nickel 
alloy thin layer 3 so that it may mention 
later, by that interface, a component 
metal will carry out counter diffusion of 
the base material metal layer 2 which 
consists of this alloy thin layer, an 
aluminum system metal, etc. easily, and 
will alloy it. Therefore, the nickel alloy 
thin layer 3 has high adhesion 
reinforcement to the base material metal 
layer 2. Therefore, the bonding strength 
at the time of mounting a semiconductor 
chip in a substrate can be raised greatly. 
For example, if a nickel-Cu-P thin layer 
(3 micrometers in thickness) is formed as 
a nickel alloy thin layer 3 on the base 
material metal layer 2 which consists of 
an aluminum system metal, Au thin layer 
(0.1 micrometers in thickness) is formed 
as a noble -metals thin layer 4 on it and it 
heat-treats at the temperature of 150-550 
degrees C, the tensile strength of the 
perpendicular direction of the terminal 
obtained will serve as 400 - 500 g/cm2 
and a large value. On the other hand, 
although the nickelP thin layer (3 
micrometers in thickness) was formed on 
the base material metal layer of the 
input/output terminal which consists of 
an aluminum system metal, and Au thin 
layer (0.1 micrometers in thickness) was 
formed on it and heat-treated at the same 
temperature, vertical tensile strength is 
only 100 - 200 g/cm2. 
[0018] Although the thickness of the 
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nickel alloy thin layer 3 changes with 
mounting approaches to the wiring 
substrate of the semiconductor chip 
concerned etc., it is preferably set to 
about 110 micrometers about 0.3-20 
micrometers. 

[0019] In the formation approach of the 
terminal of the semiconductor chip of this 
invention, such a nickel alloy thin layer 3 
is formed by the electrdless deposition 
method. It becomes easy to vary in 
predetermined thickness and to form a 
nickel thin layer on two or more 
input/output terminals, by this, that 
there is nothing. 

[0020] Electroless deposition liquid, 
plating conditions, etc. which are used by 
the electroless deposition method can be 
chosen suitably. When forming a 
nickel- Cu P alloy layer as a nickel alloy 
thin layer 3, for example, as a nickel alloy 
plating bath a nickel sulfate 1 - 100 g/1 - 
desirable " 3 - 20 g/1 and a copper sulfate 
- 0.1 to 50 g/1 Preferably 1 - 10 g/1, 
potassium acetate, or 0.1-100g [/l. ] 
potassium citrate, desirable -- 3 - 20 g/1 
and the Rosell salt - preferably one to 
100 g/1 5 - 30 gfl and a l-50g Ul. ) 
hypophosphorous acid potassium The 
nickel- sulfate water solution which 
consists of 3 - 30 gfl preferably can be 
used, and the nickel alloy thin layer 3 can 
be preferably formed by carrying out 
electroless deposition on pH 3-10 and the 
conditions preferably of [ pH 4-8 and 
50-100 degrees C of bath temperature ] 
85-95 degrees C. furthermore - such 
nickel-plating liquid -- lead acetate - 0.01 
to 10 g/1, it is desirable to add 0.05 - 5 g/1 
preferably, when forming a good deposit 
[0021] Moreover, in order to raise the 



adhesion of the nickel alloy thin layer 3 
and the base material metal layer 2 in 
advance of non-electrolyzed nickel alloy 
plating, especially the thing that an 
etching reagent washes the front face of 
the base material metal layer 2 if needed, 
and is done for surface treatment in the 
palladium water solution is desirable. 
[0022] In this case, it is desirable to use 
HN03 water solution 1 to 5% as an 
etching reagent from the point of the 
adhesion of the input/output terminal 
and nickel alloy thin layer which consist 
of an aluminum system metal, and the 
counter diffusion nature of both layers. 
[0023] Moreover, as a palladium water 
solution for surface treatment, even when 
an input/output terminal is a fine pattern, 
palladium can be selectively deposited in 
the base material metal layer 2, and the 
thing of a presentation which moreover 
etches a semiconductor chip or is not 
polluted is used, for example, - as a 
desirable palladium water solution -- a 
0.01- lOg . [/I. ] palladium chloride - 
desirable -- 0.1 - 3 gfl,' and the 35% 
hydrochloric acid 0.01 - 50 ml/1 -- 
desirable - 0.1 - 10 ml/1 and potassium 
citrate - - the chlorination PARA JIMU 
water solution which consists of 3 - 50 gfl 
preferably can be illustrated one to 100 
gfl. Moreover, it is desirable pH 1-11 and 
to use such a palladium -chloride water 
solution at 5 50 degrees C preferably the 
temperature of 0-70 degrees C with pH 
3-9. 

[0024] As a PARAJIMU water solution, 
organic-acid palladium solutions, such as 
citricacid palladium, malic-acid 
palladium, and succinic-acid palladium, 
etc. can be used other than the above 
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chlorination PARAJIMU water solutions. 
[0025] Thin layers, such as gold, 
palladium, and platinum, are formed as a 
noble-metals thin layer 4 on the nickel 
alloy thin layer 3. Especially, the golden 
thin layer from points, such as corrosion 
resistance, is desirable, and it is desirable 
from soldering nature, stress, the melting 
point, and the point of diffusibility to 
form Pd-Pb-P, PdPbB, Pd-Pb-In, 
Pd-Pb-Sn-P, Pd-Pb-Sn-B, PdSnP, 
Pd-Sn-B, PdSn-In, nickelPd, 

Pd-nickel-Sn, PdPblnP, or 

Pd-Pb-Sn-In-P. 

[0026] Although the thickness of the 
noble -metals thin layer 4 changes with 
heating means to use it in case a 
semiconductor chip is mounted in a 
wiring substrate etc., it is more 
preferably set to about 0.01-5 
micrometers about 0.01-30 micrometers 
about 0.005-50 micrometers. 
[0027] Such a noble -metals thin layer 4 
can be preferably formed by the 
electroless deposition method, and can 
choose electroless deposition liquid, 
plating conditions, etc. to be used suitably. 
As liquid gilding, for example, KAu 
(CN)20.1 - 30 g/1, Preferably 0.5 - 10 g/1, 
potassium citrate or ammonium 0.5 - 200 
g/1, 5 * 50 g/1 and the need are accepted 
preferably. KOH0.1 - 20 g/1, Preferably 
0.5 - 5 g/1 or l-100g [/I. ] hypophosphorous 
acid ammonium, The gold cyanide 
potassium water solution which consists 
ofl. in 3-50g /preferably can be used, and 
the noble -metals thin layer 4 can be 
preferably formed by carrying out 
electroless deposition on pH 2- 10 and the 
conditions preferably of [ pH 3 8 and 
30- 100 degrees C of bath temperature ] 



60-95 degrees C. 

[0028] In the formation approach of the 
terminal of the semiconductor chip of this 
invention, it heat-treats, after forming 
the noble -metals thin layer 4. By this, 
diffusion of a component metal is made to 
cause mutually by the interface of each 
class of the base material metal layer 2 of 
the input/output terminal of a 
semiconductor chip, the nickel alloy thin 
layer 3, and the noble-metals thin layer 4, 
it alloys, and it becomes possible to raise 
the adhesion reinforcement of each class 
greatly. 

[0029] Although heat treatment 
temperature can be suitably defined 
according to the class of configuration 
metal of the base material metal layer 2, 
the nickel alloy thin layer 3, and the 
noble-metals thin layer 4 etc., it is 
desirable to usually consider as 150-550 
degrees C. 

[0030] Thus, in the semiconductor chip of 
this invention in which the terminal was 
formed, the input/output terminal of a 
semiconductor chip and the electrode pad 
of a wiring substrate are joinable to the 
electrode pad of the wiring substrate in 
which a semiconductor chip should be 
carried for the input/output terminal by 
heating superposition and its overlapping 
part with heating means, such as 
infrared radiation, a supersonic wave, 
and a heating child, and pressurizing 
them simultaneously preferably. For 
example, when the solder layer is formed 
in the electrode pad front face of a wiring 
substrate, it can mount in a wiring 
substrate direct by doubling the 
input/output terminal of a semiconductor 
chip in a direct pile, and carrying out 
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thermocompression bonding to the solder 
layer at the temperature of about 200*300 
degrees C. In addition, it can join good 
also by the TAB method and the 
semiconductor chip of this invention can 
be joined good also by the junction 
approach using conductive resin and 
anisotropy electroconductive glue. 
[0031] 

[Function] Since the input/output 
terminal consists of base material metal 
layers, such as aluminum, and the nickel 
alloy thin layer and noble-metals thin 
layer which the laminating was improved 
one by one by adhesion on it, the 
semiconductor chip of this invention 
becomes that the soldering nature of a 
terminal, the adhesion over a substrate, 
bonding nature, and whose corrosion 
resistance improved by leaps and bounds. 
Surface treatment of the base material 
metal layer of an input/output terminal is 
especially carried out in a palladium 
water solution beforehand. Nickel alloy 
thin layers, such as nickel-Cu-P, are 
formed by the electroless deposition 
method on it. Furthermore, on it, by the 
electroless deposition method Pd-Pb-P, 
PdPbB, PdPbln, PdPbSn-P, 
Pd-Pb-Sn-B, Pd-Sn-P, Pd Sn B, PdSnln, 
nickel-Pd, Forming noble -metals thin 
layers, such as PdnickelSn, Pd-Pb ln P, 
or Pd-Pb-Sn-In-P, the adhesion of the 
semiconductor chip of this invention 
which heat-treated further and was 
obtained of each class on an input/output 
terminal improves greatly, and it serves 
as a terminal which was excellent in 
dependability. Therefore, it becomes 
possible to re mount the bare chip of a 
semi-conductor in a substrate by the 



adhesion reinforcement which became 
possible [ mounting in a wiring substrate 
direct ], and was excellent in wire loess 
also in the repair process. Therefore, it 
becomes possible by using the 
semiconductor chip of this invention to 
raise the productivity of MCM greatly. 
[0032] Since a nickel alloy thin layer and 
a noble-metals thin layer can 
furthermore be uniformly formed on two 
or more input/output terminals in this 
case at predetermined thickness, in 
manufacture of MCM, it becomes possible 
to secure the connection dependability of 
two or more terminals of all. 
[0033] 
[Example] 

The aluminum terminal of 2-micrometer 
thickness which is the input/output 
terminal of example 1 OMOS was first 
washed for 2 minutes at 30 degrees C 
using the neutral solvent, and pure-water 
washing was carried out. Furthermore, in 
order to remove an aluminum oxide, 1%, 
by HN03, it processed for 30 seconds and 
pure -water washing was carried out. 
[0034] Subsequently, the 

palladium-chloride water solution which 
consists of palladium -chloride 0.1 gfl and 
35% hydrochloric -acid 0.1 ml/1 and 
potassium citrate 2 gfl was prepared as 
palladium surface treatment liquid, and 
surface treatment of the aluminum 
terminal was carried out to this water 
solution by being immersed for 40 
seconds at pH4.2 and 10 degrees C. The 
very thin palladium film was formed in 
the front face of an aluminum terminal of 
this surface treatment. 
[0035] Next, the nickel- sulfate water 
solution which consists of nickel sulfate 
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10 g/1, potassium citrate 20 g/1, a 5g [fl. ] 
copper sulfate, Rosell salt 20 g/1, and 
hypophosphorous acid soda 20 gfl was 
prepared as electroless-nickel-plating 
liqviid, this water solution was used, and 
electroless deposition was performed for 
20 minutes at pH5.0 and 90 degrees C to 
the aluminum terminal with which 
surface treatment was performed. 
Consequently, the non-electrolyzed nickel 
alloy deposit (alloy presentation* 
nickel89%, Cu5%, P6%) with a thickness 
of 5 micrometers was formed. 
[0036] Next, the gold cyanide potassium 
water solution which consists of 
KAu(CN)210 g/1, 20g [fl. ] potassium 
citrate, and hypophosphorous acid soda 
10 g/1 was prepared as non-electrolyzed 
liquid gilding, this water solution was 
used, and radio solution gold plate was 
performed for 10 minutes at pH5 and 90 
degrees C to the aluminum terminal with 
which the non-electrolyzed nickel alloy 
deposit was formed in the front face. 
Consequently, the gold plate layer with a 
thickness of 0.1 micrometers was formed. 
This was washed and dried with pure 
water, it heat-treated by baking for 20 
minutes by 350 more degrees C and 
10-3Torr, and the semiconductor chip of 
this invention was obtained. 
[0037] Thus, the input/output terminal of 
the obtained semiconductor chip was 
soldered to the solder plating line, and 
the vertical hauling peel test was 
performed. Consequently, peel strength 
was 460 - 480 g/cm2. 

[0038] Moreover, the semiconductor chip 
obtained as mentioned above was 
mounted in the wiring substrate with the 
COB technique. That is, alignment of the 



input/output terminal section of a 
semiconductor chip was carried out to the 
solder electrode pad of a rigid glass epoxy 
wiring substrate, thermocompression 
bonding was carried out at 260 degrees C, 
and both were joined. The connection 
tooth space which mounting of a 
semiconductor chip takes the same 
semiconductor chip by this compared 
with the case where it mounts in a wiring 
substrate, by wire bonding became 
abbreviation 1/10, mounting cost also 
became abbreviation 1/10, and since the 
wiring distance which mounting of a 
semiconductor chip takes was shortened 
further, the speed of response was also 
able to be shortened to abbreviation 1/3. 
Moreover, also in the repair process at 
the time of mounting, the semiconductor 
chip was joinable good. 
[0039] It replaced with formation of the 
non-electrolyzed nickel alloy deposit 
(alloy- presentation: nickel89%, Cu5%, 
P6%) of example of comparison 1 example 
1, and except forming the 
non-electrolyzed nickel alloy layer (alloy 
presentation" nickel91%, P9%) which 
does not contain Cu, the example 1 was 
repeated and the semiconductor chip of 
the example of a comparison was formed. 
[0040] When the peel strength of the 
input/output terminal of this 
semiconductor chip was tested like the 
example 1, it did not pass over peel 
strength to 220 g/cm2. 
[0041] Moreover, when mounted in the 
glass epoxy wiring substrate like the 
example 1, it turned out that joining 
becomes poor selectively in a repair 
process, and the adhesion reinforcement 
of an input/output terminal is insufficient. 
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[0042] 

[Effect of the Invention] According to the 
semiconductor chip of this invention, it 
becomes possible to mount a 
semiconductor chip by low cost directly by 
wireless bonding to a substrate, without 
the soldering nature of an input/output 
terminal, the adhesion over a wiring 
substrate, and bonding nature improving 
greatly, and forming a solder bump. 
Furthermore, it becomes possible to 
mount a semiconductor chip in a 
substrate by the adhesion reinforcement 
which was excellent also in the repair 
process. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll It is the sectional view of the 
semiconductor chip of this invention. 
[Description of Notations] 

1 Silicon Substrate 

2 Base Material Metal Layer 

3 Nickel Alloy Thin Layer 

4 Noble -Metals Thin Layer 

5 Passivation Layer 



[Translation done.] 



